Both helical propensity and side-chain hydrophobicity at a partially exposed site in alpha-helix contribute to the thermodynamic stability of ubiquitin.
Improving helical propensity of residues was proposed as one of the approaches to increase protein stability. Here the contribution of the helix propensity and hydrophobicity of residues at partially buried positions of alpha-helix to the stability of a model protein-ubiquitin- is explored. Thermodynamic stabilities of 13 ubiquitin variants with substitutions at a partially buried helical residue were measured by differential scanning calorimetry. It was found that the dynamic range of stabilities for different amino acid residues at this partially buried position is 3 times larger than that expected based on helical propensity alone. Correlation analysis shows that both helical propensity and hydrophobicity are important in defining the relative stabilities of the studied ubiquitin variants. These results provide experimental evidence that partially buried positions are potentially useful sites for engineering proteins with enhanced thermostability.